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BOMDING ANALYS IS AND RTLATID HIBJECPS

DECION T

TR OpUCT TON

This saectlon of the finnl report consists of two phases)

one for the Rrltish bombs, and one for the American bombs.,
Because of the different aspects and conditions encountor-
ed, it was deemed best to consider the two phases sopere
atoly, except for the Dombing Accurccy and Anmlysis Sectlon.

DOMBING FLIGHT RHECORDS STCTION

For each of the two phases there 1s a seperste bombing fllipght
records section which includes the follewing!

&, A composltse bomb plot whlch shows the locavion of all
bombs dropped in relation to the aiming point used, bomb
number, bombing altltude for each bomb dropped and the
name of the Lombardier, All Dritish bombs are consoli=~
dated o one plot, In the case of the American bombs,
thore is one plot for all Amazon type bembs and one plot
for all samson type bombs,

be A consolidatlon of Individual Bombing Flight Record Forms
(forms 12C, modified) segregated according co the nams
of tho bombardler, plus a bomb plot for each bombardier
whilch shows tho exact location of each bomb impacht In
ralation to the track of the alreraft,

s, A woather Plbal g aph sectlion which shows the measured
winds from ground to flight level as rccorded during the
approximaete time of bomblng by weathsr stations in the
torget vicinlity, One Pibal Graph wlll appear for each
day of bombing to cover the effective hours during which
bombing occurred, for instance, if throe aircraft bvombe
ed on one partioular day; only one Pilbal Graﬁh will appear
for that day of bombing,

BOF-.’EBI’NG TQUIPH NP OPTTATIONAL SUMMARY SU.CTION

For cach of the two phasos there 1s a summary covering the
operatlon of the following pertinent bombing equinment s

&, Armament
be DPombsirhts
ce C=1 Autopllot
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d. Photo equipment

e. Radio Altimeters

BOMBING ACCURACY AND ANALYSIS SECTION

The accurecy of bombing and summary of bombing ansalysis is con-
tained in a seperate seetion of this report whieh includes all
bombs dropped during the entire project.

THE _BOMBING FLIGHT RECOLD FORM (FORM 12C, MODIFIED)

Because of the spsciel and detailed type of informatlon desired,
a Bembing Flight Record Form wes prepared especlally for the
Harken Projeet. In the report to follow, a Bombing Flight Rec-
ord Forum has bsen prepared for sach bomb dropped; therefors, a
complete, detailed treatise is availuble for sack particular bomb.

a. Puge ons of each Bombing Flight Becord Form includes all of
the stendard bombing date, plus & plet of the bomb impect,; &
plot of the analyszed (theorstioal) bomb impact, and a break-
down to show analyais of errors in range aund deflection. De-
viations from the stendsrd Form l2C ers as followass

(1) %mggl_g%s Ususlly one Albert airoreft cerried two
ritish 1650 1b. model bombs om each mission; iherefore,
in some cases the same mission number will appear om
two sepsrate bombing flight record forms.

(2) LISTED UNDER SIGHT DATAs Column hesded ®Synchronisntioa®
shows the bombslight erosshsirs in relation to the aiming
point at the instant of bomb relssse. The cirele im re-
preseatative of & 100 foot radiue, and the csrot (1) marks

indicate the applicable crosshair to be synchronized at the point

of bemb releage. If a-crret (4) mark doss not appear bs-
gide one of the linez representing a erogshair, it indi-
caten that the particular crosshsir was not perfectly
synchronized. :

(3) LISTED UNDER SIGHT DATAs Column hesded ®Bubbles,®
Bubble errors sre indisated Right (R) or Left (L) in
tha osse of the lsteral bubble, and plus (V) or Minus
(~) in the caae of the fore sud aft bubble. 4 plus
fore and aft bubble error indloates that the bubble
was off <né lubber line towsrd the nose of the airsraft.

CONFIDENTIAL
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Farnitude of bub' le errors is recorded as & fraction
of ono {1} full hubble lengbh, The valuse of onc

{1) bublle length s assumnd to be 506 wmlls for Loth
the fore and afe and thoe lateral bubhle, Therefore,
a bubble error reported as being % length 1s equal
te O nils,

RANG! TRRORS: Are indicated Plus (+) or Kinus (=).
A plus range error indleates that tho impact was
over., Deflection errors are indlcated Right (R) or
Left (L)s A Right deflectlon error indlcates that

the bomb Impact was to the right of the alming point.

LIST D UNDER SP 7D (MPI{): Column headed "Grounde
speed”, The groundspesd Indicated 1s the msasured
groundspeed, not the one obtalned with the bomb-
slght.

JHE BOMB PILOTS The solld black dot ropresonts the
measured bomb impact. The 80lid black square re-
presonts the snalyzed (theoretical) impact.

Page two of the Bombing Fllight Record Form contalins a
summary of bombing analysis, a recoerd of all difficulte
les, malfunctions, and unusual conditions encountersd by
the bombardlier during preflight snd in-flight operatlon
of the bombing equlpment, It also contains a commentary
ag to what the malfinetion was determined to be and the
corrective actlon that was taken to remedy the reported
malfunction,
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THE BRI%I§H EASE OF HARKEN PROJECT

THE PURPOSE |

The purpose of the British phase was to determins the
altitude £t which the British 1650 lb, Model bomb woild break
up on impsct and to further test the penetration qualities
of the bomb.

HISSION .REQUIREMENTS

The British desired twe good assessable hits on the roof
of the Farge Submarine Assembly Plant from an absoluts altitude
of 30,000 feet. 4 total of 13 bombs were provided for this
phese of the teat and if the first two strikes on the target
did not break up on impact, and bombs remained, 1t was further
desired that two more good hits be obtained from an absolute
altitude of 35,000 fest.

THE FARGE TARGET

Although the overall dimensions of the Farge Sub Assembly
Plant are spproximataly 1400 feet in langth by 300 feet in
width, only the Western 600 foot portion of the roof eould be
used because the high speed csmeras installed wers limited
in coverage to that particular pordion of the roof. Inasmuch

8 = bomb inpact outslde of the camera range would have been
of 1little practical value tn the British, it was decided %o
use only the wide end of the atructure as an aiming point,
Effectively, this roeduced ths size of the target dimensions
to approximately 600 feet in length by 300 feet in width.

RESULTS

Of the first five bombs dropped, two hits were obtained
on the wide portion of the roof but hit number two wss not
considered good enough for purposes of apsessment and one
more hit was desired from 30,000 feet. Hit number threc was
obtalned with the eilghth bomb dropped and it was & good hit.
Hone of the atrilkes from 30,000 feet broke ups subsequently,
nisslons were flown at 35,000 feect abaolute eltitude and two
more good hits were obtained with the five rsmaining bombs.
This completod the British phase of the Harken Project.

OHFIDENTIAL
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BOMBING FLIGHT RTCORD3

DOKTARDITRS
18T IT ROBWRT ¥, SCHIAFBITZ
187 I ROBERT C. BLAIR
197 T CHARLYES 71, BARKIFEY
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AELIGHT RECORD

A/C: BOYD, WILIXS G. CAPTAIN,

Barbardier: SCHLAEELTZ, ROBFR? E. lst 1b.

Dote: 22 Julw 1947 Bombsight (type):  _Norden
Mission No: 2 -~ British (model): ¥-9
Torgets Farge Sub Ass'y Plant (no.): BR=L49
Aireraft Not A&g________ Bomb(type,sizeno,) COP/RA 1650, 4~3
COMPUTATIONS
. ALTITUIE ATRSFEEL WIND(MPH)
Tet Elow, _ 89 Comp, Error 7.8 OIS %‘%—g————— Direction_=289
AlY Sept. _30s19 Corr F.L. Temp=35.8 gﬁiﬂ———-————-- Velocity _ 25 |
Te—— p A g_;ai
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. ) noto
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4
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g <l e
= 2|z g 8
: 4] o o] .p‘ .
Slsl| gl E5 5 3 < | Bl o | B
Sl T T - %, L I = i
s ) Q , gl & <t "
[3} @ 2 @ o+ by ()] o 4 ~ G g
81 a1 =] ¢g| & Clal @l ELS o] Bl 9|°%
Bl A £l 8l el @l 8let®lalsl ] elg.
Elel&| &R S Bl&dle| &8s & 8|7 58|58
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BOMBING ANALYSIS SURMARY Coydrec Ty

RANGY ANALYSIS?

a, The measured range error was 40 feet over from the
offset alming point used, The bombardier was Instructed to
aim at 8 point 600 fest from the wsst wall of the target, along
the center line, This AP was 300 feet short ol the standard
aiming point in use at that time. The groundspeed synchronle
zed for was 259 ¥PH as compared to the measured groundspsed of
208 MPH. This one {1) MPH rangs synchronigation errer produces
an enalyzed range error of 65 feet short as compared to a meas-
ured range error of 40 faeet over, This places the asnalyged
impact 105 feet short of ths actual impact; this amount of
range error remains indeterminate, Although the bombardier rew
ported no fore and aft bubble error, it 1s felt that the probe-
able cause of the 45 foolt measured error oOver was & COmpen=
sating bubble error not detected by the bombardier,

DEFPLECTION ANAIVOIS?R

a. The measured deflection error was 23 feot to the right
of the aiming point. The amount of drift synchroniged for and
the msasured drift are the same. Tha bombardler reported no
bubble error to which the measured deflection srror might be
attributed, The 23 foot deflection srror to the right remalns
indeterminate,

OPERATION OF POMBING FEQUIPHMENT
1. PHNEUMATIC DOORS,

&, DIFFICULTY: The rear bomb doors buffeted during
61imb to 4000 feet, then only intermittent buffet-
ing was detected., Door latching mechanism out of
adjustment,

be CORRECTIVE ACTION: Adjusted tolerance of door
Tatching mechanisme

2. RACKS AND RLLEASE SYSTEM,.

8. NIPCTOIINVE Sacond bomb aould net bs r:leased due
to British carrier malfunctlion. Duffet-
ing of bomb bay doors caused micro
gwitches to break contaoct,

be CORRWCTIVI, ACTION! Adjusted micro-switches so thatb
they protruded. This allowed
doors to buffet slighily bub
8t111 make contact with microe
syltches,

CONFIDENTIAL
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3. CAMERAS:

t. DIFFICULTY: Left B-2 ant instelied. MNotor governor
weight broke locse and wreckad governor
during ground cheok, Rear B-2 broke film.
Intermittent sprockst shaft bearing ap-
peazed looss. :

b. QORRECTIVE ACTION: Left B-2: No replacement or cemera
parts available. Camera out of op-
sratlion. Rear B~2i Fulled camera.
Sprocket end gate clearanacs checked.
Bsaring peened Blightly to minimisze
shaft play.

4. RADIO ALTIMEYER:

a. DIFFICULTYs At bombing altitude the times one scale
reading wag acourate but the times ten
scale reading was 50,000 fest. This was
20,000 feet higher than the actual alti~-
tude and was caused by Indieator I-152-C
‘being out of calibration.

b. CORRECTIVE ACTION: Indicator calibrated correctly.

Cirele forms and reference plps
sdjusted on both scales.

REMARES

FLIGHT LEVEL RADIO ALTIMETER READING: 30,000 feet on times
one soarle.
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Bombardier: SCHLAEEITZ, ROBERT E. lst Lt. [A/0: BOYD, WILLIS G. CAPTAIN

Date: 2‘5 July 1947 Bombsight (type); Nordea
Mission No: _J5 = British (model):
Target: Farge Sub Ass'y Plant (no.): R=4h9
Mreroft Not _b5~217 5L Bonb (type,sizeéno,) CB/RA 16& 1 _#A=-20
C.OMPUTATIONS
ALTITUTE AIRSFEET WIND({MPH)

Tgt Elev. 80 Comp. Error e c1as 195 Direction_262
At Sept. _30ed6  Corr F.L. Tomp35e8 gﬁ‘:ll*g%s"m Velocity _ &k

i 1"1' 20 il Bed
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-(é ~

) <l o

S g % 5 .

: Sl w| B & 22 °
S ol 8] A1 5 A 5] ol 8|S £ E‘
AR g, gl 2la g0 5
© 8| B 2 5 b » 81 5 £ ~ % 5
g [ 8 ot % (= v E [ <2 2 g OE
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BOMBING ANALYSIS SULKARY

RANG'. ANALYSIS

8.

The measured rangse orror was 343 feot short. Analysls
shows that the bombardler synchronliged for a grounde
spead of 277 WPH as compared to a measured grounde
spaad of 276 MPII, This one (1) MPH pgroundspeed syne
chronization error amounts to a range error of 65
feot short. The remeining 278 feet of range error
short 1s indeterminate, Although the bombardlar ree
orted no fore and aft bubble error, it 1s assumed
hat the fore and aft bubble mst lave been responsiw
b&e gor thoe majority of the indsterminate range error
SNOYT .

DEFLRCTION ANALYSTS ¢

Be

The measursd deflectlon error was 172 feet ripght,.
Apnalysis shows that the bombardler synchroniged for

1% degrees right drift as compared to & measured

right drift of 3 degrees, This error in deflectlon
synchronization ascounts for a deflection error to

the right of 300 fest. Incorrect drift in the croas~
trail mechanism due to the drift error accounts for

11 foet more of right deflection error which makes the
total defleoction error 311 feet right. However, the
bombardisr offset the fore and aft crosshair 50 feet
to the left and also had & compensating lsteral bubbile
error of 66 feet left; both of which somevhat compeliw
sated for some of the right deflectlion error to produce
en ultimate analyged deflsction error of 105 feot to
the right. This placed the theorstical impact 25

feet to the right of the actual measured error. This
26 feet or error romains indeterminate,

OPERATION Ok DOMBING EQUIPMEQE

1. RACKS AND RELFASE SYSTEM.

&,

b

DIIFICULTY: Rlght DBritlsh carrisr would not release
' second bomb, Tried reloase after operat-
but could no¥~55ta1n sescond release this
misslon. Belleve door micro-swltcheées were
not making contact,

CORR"CTIVF ACTIOW: 1Ieads to the mlcro-switches wers
wired together so 28 to elinlnate
ths micro-awitches from the bomb
rack circuit,

CONFIDENTIAL
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24 CAVIRAZ

a. DIFFICILTY! All cameras operated OK but film lsoosenad
on the take up spocl in the rear Re2
camersa .

be CORRECTIVE ACTION?! ¥one possible. Malfunction due to
sudden stop of reel plus inertia.

3e PBADIO ALPIMITER

8, DRIFFICULYY¥! Operated 0K until 10,000 feet reading then
_ blips faded out entlirsly. Recelver section
of transmlitter-racelved BC 788C inoperate

~__

ive.
be CORRNCIIVE ACTION: New transmitter-rsceiver installed,
REMARKS
Flight Level Radlo Altimebter Reading - (NONE)

CONFIDENTIAL
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sren BONE BENF|Abonr recorn

| Bombardier: SCHLARRLTZ, ROBERT K. st L. |A/C:  BOD, WILIXS G. CAPTATM ...
Dote: 28 July 1947 Bonmbsight (type): Noxdenn
Mission No: - British (model): _M=9
Target: Forge Sub dssty Plant (no.):  Bekh®
| AMdroraft Not  45-21751 Romb (type,sizeéno,) GR/RA 1650 1k FA-15
COMPUTAT TONS
N ALTITUTE AIRSPEED WIND(MEH)

Tgt Elev, 80 ‘Comp. Ervor _=8sd . CIAS _ 380 ___ | Directiond® ]

TAS 320 59
A . ] : F- 12 A=A wwlai V i‘t
1t Sett 3012  Corr F.L., Temped Trail elocity

Ing. PAA. __ 33973 Ornd. Temp. _ A9 ™ VEmiER SCORING WETHOD
ol s -, Mean Temp. -, o . ’
PAT —=l Eee: A’;: 2l ni11ty Good | Survey _ X
PAALT, U095 omb. Co8,000
- . Turhvlence Smooth Prote |
¥,L, Temp, Digc Speed 10157 .
MISC. ALT, |SPEED (MFH) STGHT TATA
r==§ - -
E ’_’__-,: IRIFT |BUBBLES
3 Sl 3 .
AR IEHE AR |4
= A = o | =
Slel gl 8|8l 2 BlEl g ALY
Bl gl olol 8l ™ al 18]aleldlslelelf]ole®
gl 2]l Bl Bl = £ v o | o g W | 2 5| E »
Blel Bl EIBI B BlE|les|&| 8|81 3|81 5|84
‘ )
2 |1 {A |280 839%B ge;é»me 220 |264 |24 JISM 7| 431 7 | » L& 1015
T =
; nge, Def,, Cire.. »
\ B%)ME PLOT F%I‘rg' «80 Err, ‘R 530 E?‘.ﬁc 30
‘ {
AF
! |
0 2801 6Dt
SO RO ; .5P
ANALYSIS OF ERRORS T
— RANGE TEFIECT ION
LI - = —~~ o o~ A oy
J O 81 ~ Bl & I & &
u?éﬁ &k 8Z§’G‘ & ol 8 b Eta Bl 8
Lnethd < g T E e ﬁ'gyffmﬂmﬁé bt
sfolo vy 808 auel® BN 8|8 alEsTlad
ouw <t a o o s | m £t 4‘;’;‘}% vad .HlE QlEERiZAs
o85S 6% AR & S |BZ&lBR8is Al slebdlBEEE
Hoymi{el <~ | mom :a/'v =~ 1oc3 Hé'ﬁﬂ = om 8 & 3 a? oﬁé r.—*‘fam"
! win2 Lhialned not of saffillant sqeuracyiio -
‘ armly;c ruxg; or askisctisk srrevlnmacd T
[ 1 " [oUNKHDENTIAG ;
zy R LS

N R YOI N OV €0 M P o B S




CONFIDENTIAL

BOMBING ANALYSIS SUMMARI

Bomb canmot be asnalysed accurately for range or deflestion error
beocause an accurate measured wind was not obtained during this

mission,.

1,

2

Ke

b.

RADIO ALTIMETER:

b,

OPFRATION OF BOMBING EQUIPMEMY

CAMERAS:

DEFFICULYY:

Light circuit brsaker popped. The right
B-2 did not opento because of a shearéd
pin, and the rear B-2 had a broken star
gear which caussd an iptermittent drive.
All mulfunctions were zitributed to cold
temperaturss and extreme altitude. All
cameras wore preflighted OX before the
alssion and hed been previously lubri-
cated with low temperature lubricents.
Heaters operated OK but wers apparently
inadequate.

CORRECTIVE ACTION: Oircuit breaker resst. Lights oper-

sted OK. Repleced pin in steady
drive sprocket of right B~2. Re-
placed star gear in rear B-2.

DIFFICULTY: Return blip disappesred completely after
. 15,000 feet reading. Gein level in trans-
mittsr-recsiver low. This was possibly due
to a tad tube,
CORRECZIVE AGTION: Due to lack of test and maintenance

faeilitios, sntire unit wes re-

placed from stock. Cround chacksd GK.

EEHANES

FLIGHT LEVEL RADIO ALTIMETER READING: (NONE) INOPERATIVE.

CONFIDENTIAL
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vy SONFIDENTIAL recons

Bombardier: SCHLAEBITZ, ROBERT E. lst It. [A/C: BOYD, WILLIS G.  CAPTAIN ,
Dete: 28 July 1947 Bonbaight (type): _ Norden . .
Mission No: _7= British __ (model): M9
Targot: _Faxge Sub Ass'y Plant (no.): R~hk9
Adreraft Nov  45-2175) Bonb(type ,size&:no.)cl’/rRA 1650 1b. #A=13
. COMPUTATIONS
. AITTTUIE AIRSPEED WIND(MPH)
Tgt Elev. 80 ‘Comp., Error .=8ed . CIAS j-g%____.- Direction 55
- TAS 32
X » N Ll “v . . iy 17 . v t -
Alt Sett 30,12 _ _ Corr F.L. Temp : Prnil elocity
Ind, PA, _ 33975 _ Cend. Temp. 13 . "EEITRER TSCORING METHOD
» [ . -120 I\q C T . ._:.M-—————-—— . 0
P.A.T = ean femp VisibilityGeod | Survey __ X
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BOMBING ANALYSIS SUMNARY

This bombiannot bs accurately analyzed for range or dsflectlon
arroys  DBonb was a delayed reloase or was released menua.u’ij- In
addition, measured wind obiained was of insufficlent accuracy
for purposss of analysls,

OPERATION O DOMBING EQUIPMENT

le RACKS AND RELEASE SYSTTM,.

A, DIFFICULTY! DBecause of fallure of British carrier rack
to relecss on provicus missien, s manual
release system was installed. The carrler
was growd testod ami functioned normally,
To insure %ositive bomb relsase, the manual
release "T" handle was pulled wvhen the

bombsight indlces crossed., The bomb was

either a delayed rolense, or relessed mane
ually because the bombsight showed & larger
tangent of dropping angle for this bomb
t:han for the firet bomb dropped on this

mission, and the first releass hlt SHORT
of the aiming point.

be CORRTCTIVE ACTION?! The British carrier was completely
disassembled, all wiring checked,
and reinstalled, but ne reason could
be found for the mslfunction. The
carrisr released OXK during the ground
check,

2., CAMERAS ‘ |
&s DIFFICULTY: Same asz for Pomb A«19 this missione.
be CORRECTIVE ACTION: Same as for bomb A«19 this mission,

3. RADIO ALTIMETIH G

ae DIFPICULTY: Same as for bomb A=19 this missione. ‘
Be CORRICTIVE ACTION: Same ms for bomb A=19 this missaione.

REVARKS
¥light Level Radlo Altimeter reading: XEONE { INOPERATIVRE)

The measured wind obtalned was not of sufficlent accuracy for
purpcses of analysis} wlnd reported on page one of thies form i=s
from metro data, Mamal release "T" handle was pulled by radie
operator upon signel from the bembardler when the bombsight in-
dices crossed to insurs positive bomb relesss becauss of previe
ously dlfflculty sncountsred with elactrical releass of seme
British carrier. - ENTIAL

PONFIDENTIAL
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mariEN 10 F&EYT RECORD
Bombardier: BLAIR, ROBERT C. lst Lt, AfC:  pyrr, MARCUS V. _Jab Tt
Date: 22 July 1947 Bombsight (type): Norden _
Mission No: ~ British (model): ¥~9

v A———

Target: Fargs Sub Asg'y Flang
Adreraft Not __E:&;ilﬁ“-:__——z—

{ro.):  MeJQ3B2 .
Bomb(type,sizeéno.) CP/RA IA50 b #A=10

COMPUTATIONS
AITTTUIE AIRSPEED WIND(MPH)
Tgt BElev. __80 ‘Comp. Error -8 | cIAs .._J-?i-*-, Direction 288
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CONFIDENTIAL

BORING »NSLYSLE SUMMLR

&

a. The mecsurcd ronge error vep 68 feet snort. suaelysie shovs
tiet the synchronized growmndspeed cnd the -ecaured Fround-
speed vere the sexe. An error of 136 feet shert is st~
tributed to fore =zrnd £f£1 bubhle errcr, but this vis somevhet
compenseted for by en error of 10 feet over coused by on
error in the bombrrdierts :1titude comwutetion. The combins-
tion of errors show & totel renge error of 34 fect short.

The rewme ining 34 feet of ringe error short ie indeterminstie.

TEVLECTION ANLLYSICS:

f—t
»

&» The messured deflection error vies 224 feet to the rignt of
the siming point. bonberdier synchronized for 1 degree
left drift ¢s compcred to ¢ metsured drift of O degrees.
This ves responsible for 160 feet of the deflection errcr to
the right. £a edditienzl deflection error of 136 feet
right ie sttributed to ihe letersl bubble being 1/8 of &
bubble length to the left. The combiiction of errors pives
& totel determincte deflection error of 236 feet to the
right vhich ig 6z feet more then the cctuel meusursd Geflec-
tion error. This difference is indetermin:te.

QPERATION OF BOMBING EQUIPMENT

RLCKS 3D RELF/ SF.SYSTEM:

1. -

LIFFICULTY: Could not relscce second bomb beczuse of broken
pround vire in british cerrier system, LEelleve
thig vus crused by uffeting.

U

b, CORRECTIVE ACTION: Repeired breck end levwed sheckle wires
) !

to gicde of cerrier to orevent furthsr

buffeting.

PNFII TIC_DOORS, SYSTEM:

. LDIFFICULTY: Both sets of doors opened OK ut eltitude but
ecould not be e¢losed, Farverd doors closed 1 low
zltitude. lweer compressor wes burned out. It
v necessery, hovever, to lend with the resr
doors ogen.

be COREFCTIVE LCTION: Reir conpresso
rubther wegher in
responsible: for

function of the

1
enk 1 ud Lonﬁcqu nt wcl—
oMpressor motor.

Qb
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CONFIDENTIAL
S. BANO ALTIMETER:

a, DIFF t Incperative abowe 2,000 feot., Altituds blips faded
ous, ZIndisator J«l6R~0 oui of ocalibrasion.

b. CORRECTIVE ACPION: Indicator 1-162.0 galibyated. Oivols form
on doth senlen adjosted. Operegionmal cheek OX,

EDURKS
FLIGHT LIVEL RADIO ALPIMBTER SRADING: (INOPERATIVR)

BOMBING AN2LTSISs Under Renge Error, Altituds Eyrer Column. Xrror was
due o 2 migieke in the bombuprdier's sultitude ecomputasions, Lisc speed
a8t in the zight wes for 50,000 feet whon eotusl bombing altisude wes
30,300 fest,

hmmmm;nm




HARKENGQME‘M&AE’GEH‘ RECORD

Bombardier: BLATR, ROBERT C. 1lst Lt ASC: HILL, MARCUS L. 1lst Lt.
Date: 25 July 1947 Bombsight (type): Norde'n
Mission No: 6 = British (model): ___¥=9
Target: _Farge Sub Ass'y Flant (no. )s §-10382
Afrcraft Not _5;21;2&:2 Bomb{type,sizeéno, ) CP/RA 1650 1b #A-32
~ COMPUTATIONS
ALTITUTE ATRSPEED WINT(MPH)
Tgt Elev, __ 80  Comp, Ervror =8 CIAS .___E?%__ Directiomaz.‘i.za.d_
Alt Sett. ____?E:?é____ Corr F.L, Temp =35 iﬁiﬂ"'“w——“gs . Velocity 50
Tnd, PA. __ ;:gG ___ Grnd. Temp. 5”; VR OR SCORING VETHOD
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CONFIDENTIAL

BOMBING ANATVZIS SUMMARY

2¢ The measured Jange error was 134 fsot shorte. Analysis
shows that the bombardler symchronized for a grounde-
epesd of 268 MPI ap compared to & mearured groundspsed
of ROO MPHe The oue (1) MPH eyrror in x‘-ange synchroni «
gation givea a theoretical impaoct of €56 feet over. No
obher possible cauge for pange srror was repcrted,
The diifTeroiice bétwoon the analyged rsnge srror of plus
65 feot and the actual impact of minus 154 feot leaves
an indeterminato range error of 199 feot short, Alw
though the bombardier roported no fore and aft bubble
srror, 1t 1s belloved that he must have hiad & compene
sating bubble orror whioch produged the ultimate 134
faet range error short.

DEFLECTION ARALYSIS S

4s The measured defloctlion error was 412 fect laft,; The
drift obtained by measured wind and the drift ayne
chroniged for are the same, but the position of the
fore and aft orosshalr at releasc was S50 feot left of
the alming point. This 650 foot left error, plus 135
feet of left erron, attributed to lateral bubble error
produces & tota)l determinate defleotion error of 183
feet left., The renalning 227 feet of deflection syror
s indetermindte, * . It 1s belleved however, that the
lateral bubble error was probebly greater in magnitude
than reported,

OPEFATION G POMBING EQUIPMERT
1. Gl AUTOPILOTS
8¢ DIFFICUITYS B8eme as for bomdb A-S2 this miesion.
be CORVITTIVE ACTION: Same a8 for bomb A«E2 this mission,
2s CAMIRATY
Qe DI ICUITYS OSaums as Jor bomb A-3ZZ this missionh.
be GORETCTIVE ACTION? Same as for bomb A«BR this misslon,

3

RIMATES
FLICII? L7VTL RADIC ALTIIT™T I ADING: Unable to read within
plus or minue 200 fect of 30,000 feot becauge size of referenca

lobe restrioted readings within that renpe. Reading was within

that brackot,
CONFIDENT 143
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Bonbardier: _ BLAIR, ROBERT C. Xst Lt, (A%  HILL, MARCUS L, _ lat i ..l
Dets: 25 July 1947 Bombsight (type): Nordan
Mission No: 6 = british (model): =9
Target: __Farge Sub Asa'y Flunb (no.): _._N=10382,
Adrcraft Not 4521747 Bonib (type,sizeéno, ) CP/RA 1650 1b # A-22
COMPUTATIONS
AITITUIE ATRSPEED WIND(MPH)
Tgt Elev, ___ 80 __ Comp. Error =8 |oTAS 293 . | Direction_267__
TAS
o N . 1} - = v A
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CONFIDENTIAL

BOMBING ANALYSIS SUMMARY
RANGE ANALYSIS:

a. The measured range error was 222 feet short. The synchronized
groundspeed and the measured groundspeed are the seme. The
fore and aft bubble was 1/8 of a bubble length off causing
error of 135 feet short. The remaining 87 feet of range error,
short is indeterminate.

DEFLECTION ANALYSISS

a. The measured deflection error was 90 feet left. The drift
synchronized for and the measursd drift are the sams,
consequently, no arror is attributed to imperfect deflection
synchronization. The bombardisr reported no lateral bubble
error. The entire 90 feet of laft deflection erroi is in-
determinate.

QPERATION OF BOMBING EQUIPMENT

1. C-1 AUTOPILOTS

a., DIFFICULTY: The aircraft kept dropping the left wing and could
not be trimmed about the aileron axis. It was
necessary to turn off aileron locking switch,
re-center and re-sengage, just prior to each bumbing
run. Malfunction was attributed tc sileron amplifisr.

b. CORRECTIVE ACTION: Replaced aileron amplifier.

2. PNEIMATIC DOCRS:
a. DIFFICULTY: Pressure in rear door accumulator was depleted after
one operation at 30,000 feet. Could not closec
doors at that eltitude. Modified latch actuator
on reear door had burr inseide which caused wear on
rubber washer and =llowsd air to escape.
b, CCRRECTIVE &CTION3 Removed burr in actuator. Replsced
rubber washer,
3. CAMERAS:

8. DIFFICULTY: Floodlighte in both bomb bays continued to burn
after all camera switches wsre turned off. Lights
did not go out until aireraft battery switches
were turned off, This was caused by a stuck relay
in E-2 lighting ecircuit.

L A EDE



CONFIRENTIAL

b. CORBECTIVE ACTION: Replaced rolay. Checked 0K,

REMARES

ARSI ——

FLIGHT LEVEL RADIO ALTIMETER REALING: Within plus or minus 200 feet of
30,000 feet. 8ize of refersnce lobe prevented accurate reading. E




FARKEN maﬁimﬁfm RECORD

|Bonbardier: pLAti. ROBIRT o lot Lb.  |A/C% HILL, WARCUS L. 1st Lt.

Dote: 28 July 1947 Bombsight (type): . MNorden . .
Migsion No: _9=British (model): _M~9
Target: _Farga Sub Asaly Piant. (no.): §-10382
Adreroft Not 2174 Bomb(type,sizeéno, ) GPRA 1650 1b #A~8
COMPUTAT IONS ,
AITTTUIE ATIRSPEED WINTG(MFH)
Tegt Blev., _80 Comp. Error =8 | CIAS 280 | Divection_ 0%
Al Sept. _30.27 . Corr F.L., Temp ,_w=bkb gﬁiil_g—m—-—* Velocity _ 78 |
Ing, PA, 33800 Grnd. Temp. -——--—34L-—~10 ; FELTIER SCORTNG WETHOD
AT, =170 Mean Temp. =10.5 _ ) ’
Pl =i ean emp > Visihility Geod |Survey _ XL
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CONFIDENTIAL

BONDING AHALYGIS  SUMMARY

s g

as The moooured rance orror wna 160 Lfovt shorts Analysis
shows that the borbardler synohroniged for a grounde
apoed of 240 UF; actus)l proundaopoed was 848 UM, A
range orror ol 140 foob short was causod by the § VPR
exror in range synchronisations No othor possible
cnuge for ranpge error was reapertcd by the bombardliorp,
'Miw iamainmg 10 feot of rango errop are indotodw
MAGALC e

DIFPLLCTION AlL

8¢ Tho measurod defloctlon oprror was 778 fsst to tho left,
Anglysis shows that the hombardier s onized for £
dogrees of left drift: tho actual drift according to
the measured wind should have besn 4 1/4 degroos lofb,
This accounts far an error of 652 feet loft, An addite
tonal error of 33 feot left 1s attributed to too small
a drift angle In the sight arosstrall mechanlsme The
analyzed. . defloction error 1z G8E fset lefte The reée
m;in%m 117 feot of loft doflootion error 1s indotepw
maniaioe

QPIRATION O POUBING QUIPNVNT

%o Gwl AJTOPILOTS

@, DIFFICULIY: Autcpllot unstable and wallows alfter come
* — ploting pliotfs turn control turns

be CSORRECTIVE ACTINS Adjusted bombsipht stablliser autoe
pig;t'ﬁs olutoch tension,

s PHIUMATIC DOLRSS

as DIF-ICUITY: Rear door acoumulator wrossure low afler
opening at aliitude. Used interconnsct
valve to close doors. Leak In systom,

be GORICTIVY ACTION: Ualfunotion duo to leak in latch
adtuatore Hoplaced rubber washer
in lasteh actuators

3o CAIRASS

@y DIMTICULT, Camera floodlights inoperative and resr

B-Z @simora folled to operate. Broken star
gz sk o

CUNFIDENTIAL
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b. LORRECTIVE ACTION: Floodiight m&lﬁmciion' dus to light
oircuit bresker popping. Breaksr

reset. Lights operated OK. Camera
malfunction dus to low temperature
effects. Repluced broken star gear,

EEMARKS

FLIGET LEVEL RADIO ALTIMETER READING: 35,000 Feet,

Bombardier reduced trajl setting 2 mils from the somputed trail in

order to compensate for an ostimated 26 MPH Range Differential
Ballistie Viind,
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HARKEN moguﬂﬂsgmg x-l!.-liuéﬁiPECORE

Bonbardier:  BARKLIY, CHARLES H. lst Lt, |A/C: BARRENTINE, GIORGE T. CAPTAIN

Tete: 22 July 1947 Bombsight (type): Norden

Mission No: 1 - British (model): . “"?_______,___

Target: Fgrge Sub Ass'y Plant (no.): N=891%

bireraft Not _ 45-21750 Bomb (type,si zefno,) CP/RA 1650 1b. fa-~27
COMPUTAT TONS

. ALTITUIE AIRSPEEL WIND(MFH)

~ ’ - l

Tgt Elev, ___80 Conp. Errvor =8 I CTIAS --;?2-—-— Direction, __2;3_2_____
- Tas 336 ) 40
Alt Sett. 30,16 Corr F.L, Tempe34 _ 1.7 Velocity
—_— - o il 2Led -
Ind. P.A, _ 28680 _ Crnd. Temp. -—-~l§ T LR SCORING METHOD
P.A,T. - Mean Temp, A e -
.t =160 P Visihilitv000d |Syrvey X
PAMAT, 28840 Pomh. Alt, _30000 T N Prot
- lencestog Y
¥,L, Temp. ‘;.”“; Iisc Speed 120.7 urh17€“ © ore - -
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— , L
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CONFIDER

BONDTEG ATALYOLS SUTTARY

AVATVRTS .

B

The measured ranre srror was 10l feet over, Tha prounde
spsed synchronized for was 275 1PH as compured to mense
ured groundspeed of 276 MPI. This one (1) MPH error in
groundsgpeed synchrenlzatlon accounts for o range error
over of 65 feets In addlitlon, a 10 foot range error
over ls attributad to the pllot flying 30 fest too
high on the bombing run. The combination of ervors
produces a total range error of 75 fest cver. The roee
maining 85 feet of range error over is indeteruinate.

DEPLECTION ANALYSIS,

1.

2.

Q.

The msasured deflectlion error was 183 feet right. The
measured drift and the amounit of drift synchronized

for are the same, and the bombardler reported no latsral
bubble error. Consequently, there is no deberminate
deflection error for this bomb, However, the seanner
roportsd moderate fishtaillng of the bomb until it
passed out of his range of vision. This could nossibly
have been the reanson for the defloction error.

OPTRATION OF BCHNDING LQUIPMINT

PNEUMATIC DOORS,.

&: DIFFICULIY: Left rear door would not remain closed
during olimb %o bombing altitude. Door
latched and remained closel after bombs
wore rolessed., Could not determinc any
reaaon for the malfunction other than
buffati Ngs

be (CORELCTIVI ACTION: None, Doors chscked thorcughly and

found to be 0K on ground check.

CALIVRAS

ae DIFIICUITYS K22, Broken spring tooth in camere case
drive, Left D=2 failed to fesd fllm
through gate, camerg drive gear badly
WOXl e

be CONTTCTIVE ACTIUN: Replaced K-22 camera. Adjusted

motor mouwnt on lefi B-2 Lo narrow
gear clearance, but opsratvion of
cemsre stlill not dependable.

i

I

|
)




CONFIDENTIAL
FLISUHT L VL BADIO ATXINT'D?TR BOADING: 30,000 Fest,

Scanner reported the bomd fishtalled moderabtely wntll it passed
out of hils range of vision.

Bombardier reduced trall setilng L mil from compubed trail to
allow for 13 NPH differentlisl ballistic range wind,




HARKEN m&%%%!m REGCRD

| Bombardier: BARKLEY, CHARIES H. lst Li. |A/0:BARRENTINS, OEOROE 7. GAPTAIN
1
Dote: <2 Jaly 1947 Bombsight (type): Rorden
Mission No: X - British (nodel): 9
Target: _Farge Sub Ass'y Plant (no.): _ BeB839
Aiperaft Nei - L5=21750 Bonb (type,sizeéno, ) CB/R4 1650 Ib £1-12
COMPUTATIONS
,  AITITUIE ATRSFEED WIND(MFH)
Tet Elev, 80  Comp. Error - ::CIAS -—-%21-2-’-—- Direction 289 |
Alp Sept. _ 30016 Corr F.L. Temp _=3b | T8 Velocity 40 |
e > trall 20,5 __ ,
Ing. P.A, __ 28680  Grnd. Temp. 2T THER SCORING VBTHOD
AT, =160 M Toemp, ____=3.3
Pa.I ean “emp vmihumvﬂ'ﬂd  Survey X
P.LAT, ___m_mEomb. Alt, ___ 30000
MR N Turtvleace ®®e M proto
F,L, Temp. -28 Disc Speed __ 207
MISC, AIT,  [SPEED (MFH) g TATH L
~
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] AleatH]l o] o i1 ad1 8181 3181 &) 264
2 | 2| A |20 bewsoos | 193 |31 |27 305020901 ST L |- im/‘wi/ﬂm

TE o
\ BOME PLOT 'Egg‘fg 195 gi:; L an g%r?.; 206
L
« .// I
Z ) 2ant ¢
/ 1 34% o 456P
S “ANAIYSIS OF ERRORS S
_ RANGE ) BFIECTION
[ 2 |0 —— o ~~ "
R . =] ~—~ Ix 3 i + . g ﬁ

wBle Bt B BEH B teflSE| E|9 E| B

r*l.g = (g;"'i" < ™ ﬁ H gg 2 s 3 E. & - £ g ES )

gl g s o F B 2, < S5 & F oele. Al .8

0 adl & & = ] —om [ S N 0 lﬁ H o B b oo |
o dww oL sl o & g |2BBllo B8 .. A8 SI2EFISES
sRelES b SR B B BEplbeRlG At 2| BEE|ERE
{,.i‘am S8 14 & SCiaS] B |leddla 81 &I S5SBIEEE
- - 135 18 - - i53 - - 13 - 1 132

= Ak
I I malase
3’? hd [a 1] )

é

il

Ay

T

P




¢, The measurad rungs error wes 195 feet.over. The gynchronized ground

speed and the messured groundspeed were ths same. No range
error is attributed to range synshronizstion. Au error of
135 feat over iz atiributed to the fore and afé bubble being
off 1/8 length, and an additional 18 feed range error aver

. was caused by the pillot flying 45 feet higher than the cor-
reot gititude. The totel gives a detsrminate ervor of 153
foet. over a3 compared to the meagured error of 193 fest owar.
The remeining 42 feet of rangs error is indeterminste.

a. The measured deflection error wes 241 feet lofd. The syn-
ohronized drift and the neasured &rift are the samo. An er-
ror of 135 fest hi‘t is attributad to the laterzl bLubble be-

ing off 1/6 bubble lemgth to 3be right. The remaining 106
feet of loft dotluution srror sannot be determined.

QPERATION OF EOMRUNG BUIPMNT .

1. ATIC . N '
a. DIFFICULTI: Same as for bomb A-27 $his mission.

b GORRBOTIVE JOTTON: Haus as for bomb 4-27 thie stesion.
2. CANERAS: | A
. DIFFICULTIs Same as for bosb A~27 this mission.

be GORRECTIVE 40310Hs Same as for boub 2-27 this mlssion.
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HARKEN Q&Lﬂ‘ RECORD

Bonbardier: BARKLEY, CBAKIZS M, lst L, [A/C: BARRENTINE, CRORGE T. CAPTAIN

| Date: 23 July 2047 _ Borbaight (type): Nopdun
Wission No: _& -~ Britiah (model): B9 :

Target: _Farge Sub Assly Plauk - (no.):  _EeMAOA ..
Afrovaft No: 43 = 21750 — Bomh('typegsize&ao,)@ lé}@lb "1,'. :

CONPUTAT 10NS

AITITUIE ~ ATRSPEED WIND(WPH)
Tgt Elev, 20 Comp, Ervov . T8 -'Cigs -—m—-——- Direction_ 7% |
Aly Sett. 90,06 . Corr F.L, Temp T334 gra ﬂ'—&-""‘ 20 2 Velooity 30

Ind. PA, _ 28700  Ornd. Temp. B Irirmn | SCORING WETHOD

. - i an Temp. -,
?.A}.T. —=M0 __ _ Mean :z: e | i1ty AT | Survey X
P.AA.T, SBRGD Bomb, Ve 000 kb
P.h Turbvle e&tgﬂ Photeo
F.L, Temp. - : Digc Speed . _ J20.7. .. VFEDEEReEE= 1

ey

MISC, AT, |SPEED (WPH) | ~ T STGHT TATA

IRIFT _[BUBBIES
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CONFIDENTIAL

BOUBING ANALYSIS S

RANGE ANALYSIS,

te The measured ranges eryor was 286 feet short. Analysls
shows that the total erver was a combinatlon of amall
errors., The groundspsed smoehronized for and the mease
ured groundspesd wers the same, dubt the bombardier dls-
placed the lateral orosshalr 50 feet over the standard

~ &lring point: ths fore and aft bubble caused an error

ef 135 feat over, and an additionel error of 60 faat
over was caused by the pliot fiying too high durin
ths bombing run. Total determinate srror was 245 feel
ever, The ranaining 41 feet of range error over sene
not be detemined,

DEFLECTION ANALYSIS,

8+ Ths msasured dofisction error was 110 feet to the »ight,
Anglysis shows that the measuped drift and the drift
synchronized for were the same, The bembardier reporte
ed the latcral bubble off 1/8 of & btuuble length to the
leftt this caused an eyrror of 135 feet to the right
which is 25 feet gresater than the measured error. The
difference in deflection remains indetorminate.

1. BOBSIGHT.

s DIFPPIOUITY1 Pllot's PDI inoperative &ue to &¢» 1ittie
tension on the bombsight DI coll.

2 ACTIONS rnerca:;sd tension of bombsight PDI
T v03lle - : :

i,

2. PNIUMATIC DOOHS.

®. DIFFIGULTY: Left rear door came open on takeoff. Door
T 414 not lateh properly; could not be clesed
apon ;omwgletim of mission. Iatching oable
too short,

 be CORRECTIVE ACTIONS Replaced cable puliey with smailer
aiza. i

5e CAMERAS,

CONFIDENTIAL
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e, DEFrIOoCITY: E,. 28 BB broks fllm in three differendy pleces,
The britt,lmn of the film bslisved &us %0 iow
tamparadure, Le2% B-] fniled 4o Tesd film $Shrough
gate, This was saused by a worn maln eanepra drive
feay.

Wm Right B8, Al gate sprodket elearanaes
"~ chgeked and found (X, Lefs .u.,z. Mosor
mount zdiasted to marrow ssey =lesyunses

but epsretion st411 not depsndabls,

 FLIGE? LEVEL RAZID ALTIMRTER mm, | 80,000 Foed,

Clandy obscured urpi on bombing r™un, JApproximeately mm ‘onthe
overeast, Dombsd through breake in owereash,
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HARKEN Pﬂgﬁfmgﬁ‘ RECORD

Bonbardier:  MARKLEY, CHARLES H. sk 1. ﬁziw@_%ﬁmm
Date: 28 mgzﬁ Bombeight (typa): Nordens
Mission No: _8 S (model): 5
Target: _Faxge Sub Ase'y Plat . (no.): __NeWl9h. .
Adromoft Not  AS20760  Bomb(type,sizeéno.) GR/RA 3450 14 # A=30
o . COMPUTATIONS
ALTITUIE AIRSPEEL | Win‘(MPH)
Tgt Elev, 50 Comp, Ervor __=¥sf... . | S 222 | irection_3iz
" Give wlih 2 TAS _ A58 9 _
1Al Sept. HNet Givem  Corr F.L, Temp 22 | Tyail Velocity __‘L___
Ing. PA. _3084Q  Crnd. Temp, _ R —yorme  TSORING VETHOD
I - M T * ..,,».:uiL..‘.-. ¥ Eﬂ : .
PA.T =160 E‘”": :': Visihility 39ed | Survey X
ot ' Sme0
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BANDE ARALTSTS!

s, The meamursd rangs orrey was 74 toot ehnrio The bomberdier
gynebronizsd on & point oifees i30 fees short of the standard
aiming psint, Thera {5 no otheoy Geslyiicel rangw exzor inas~
maeh &3 the eyashsvuiaed groundmpesd and ihe messured ground-

2::&& Do W boskowddew uvmﬁ“ém L) :rrn?‘ ani ath huhhla

srror, Tha mns ng 38 tut of ¥ yergs SyFop ix indsieminate.

a. The measurcd defiection 9rror wap 78 fest right. The emount o
mmts-mmmmmagm@m the seme, The
bombardiey reportsd ne lateral b:‘é&h 93‘“!5' The 0 foed righd
daflection eyror is indstermine

1. .mm D008

@w:hﬂ#mxmwmmum umm.
Doers wore alosed by hand Deforé saxsefi w ingure

glsaranes of fing,

b, COSREOTIVE Amg: usht roar ooy latehing lmo!; wis off senjer.
T : Aljusted pesitien of hux. Gyammm m

2. QANEEAS: | |
DPFIOWIY; Al Be3's mmiafnnmunw 'mh'u o
uuuum. L8i% 2-2 hadq wors gear. Pasgzies an
off approximately i rell. Low temperetures plus wera
sondition o7 eameres voisidssed eause of failwpe, 411
sapdras nad mmmﬁﬁagﬁz‘ggﬁi 8 les Mm-
“A% -
»  SSEEEUIIYE ACTIGH: A samarss shaeiad pechantenlly ond eleeyrisally 'y
lhase replsced in Fighd B=2. UClasrenses pechecisd,
T RAZIO mm;

El:g,,ﬂ\ el i
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RETATEKS
DT VUL RADTO ALPIIOMTT RYALING:  u0¥E { Inoperativs)
™irht of Bombi Bomb {ishtalled moderately for about 5,000 feot,
then sppsared to wtrai{,hten out and 1&11 HIUe 6
Trail as read from the bombing tables was reduced £ VIIS to
compensato for estimated 27 MPH Range DILT c«xranﬂal Balllstic
WIND,.




HARKEN Pﬂoﬁﬂﬂﬁ%iﬁgﬁﬂi RECORD

Bombardiew: BARKLRY, CHANLES fie  let Lie A/C: PARYYNTINE, GEORGE Te CAPTAIN . ..
Mnto: 28 _July 1947 e Bombsight (type): Norden ‘
Mission No: 8 - British (mogel): 9
Tayget: _Farge Sub Assly Plant (no.): _ M=819k
Aireroft Not  45=21750 Bonb(type ,sizeéno, ) CP/RA 1650 1D #A-23
T COMPUTATIONS | B |
~ ALTPITUIE ATRSPEEL WINB{MFH)
Tgt Blev, ___80 ‘Comp. Error __ =Ped. . .. Cirs 299 1 Direction 308
, P 2 \
Al Sept. _Not Given _ Corr F.L. Temp =46e2 ‘&‘;ﬂ-—-‘g‘?-m- Veldeity _ 2%
Ind. PA, _ 33840 __ Grod. Temp. 21— ™ WEATHER SCORTNG METHOD
AT =160 Mean Temp. ___.=i26...| e
?’4 T S ean RO , Vigirilitv Geod Survef‘y .
PAA.T, 34000 Pomb, Ale. __ J3UU0 1 :
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POMBING ANALYSIS SUMMARY

BANGE ANALYSIS.

. The meagurod range error was 180 feet short. Tho homhapdier
synchronized on & point offest 100 fest shord of the afauderd
aiming point. Thers is no other analytical range error inasanch
ag ths synchronized groundepesd &nd the mazsured groundspsad
agres. The bombardisy wported no fore and aft budble error.
The remeining 80 faet of range error short 1s indeterminata,

IRPLECTION ANALXSIS

a, The measured defiection error was 41 feet to the righs of the
aiming point. The amount of syanchronized drift and the meesured
drift asre the ssme. No lateral bubble errcy was rsperted. The
entire 41 fest of deflection error %o the right is indeterminase.

OPLHATION OF BOMBING EQUIPMEND

P

1, PNRUMATIO DOORS:

a, DIFTFLIULTY: OSame as Lor boub A«30 %his miseion,

b. COBRGCTIVE A0TION: Same a8 for bo b 4«30 4hi

minmion,

2. CAMERAS:
a. DIFIICULTY: Sume asg for bomb A-30 this mission.

b. GCORR .CTIVH ACTION: Hams as for bomb A-3C this mission.

. RADIO AL 1 0EER:

. DIFFICUITY: g w0 Toy bomb 4-030 this mission.
Bo QORRICTIVE LT00w;  Sane ea for bomb A-30 this mission,

FLIGHT L s RaTHO A0 TaR TN

T 1 IRV N Drepary R e
rull oedti IASIRVE SIS (o180 ¢ S

pengute for un es

o
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CONFIDENTIAL

BRITICH PHASE

OPFRATTONAL, SUNVNARYw=sBOMRING HQUIPMENT

ARUAYT T

BONES TGHTS

C=1 AUTOPILOT
PHOTO EQUIPMTNT
RADAR AITIMFTHRE
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QP TATTOVAT, DL AT =AL VAL IT0 AN ALTITD QU TRHTHT

1o OPRAIONS

fe 'The Nritish bomb carvier, Wype VK. II, was support=
ed by ons ﬁhreamoiwuth" Inch bolt attxchcd to the
adaptor frame. The singlo point of support allowed
2 slircht play between the alots in tha odapter frams
and the top of the nose and tall crutches,

b. The DM, rolease unlt, Type £, MK. ITI, contalns ths
olectrical equipment of the MK, II carrier, The Drlt-
1sh filveawabrand aable was replaced with two-satrand
cable., The ripht hand release vnii was wirsd in serlas
with the station nunber ons A-2 recevntacle lnput wire,
B-515, on the richt rear ~eck of the front bomb bay.
The loft hand reiease unit was wired in serles with
thz statlon number one A«Z2 receptacle input wire, Be
515, on ths laft rear rang in the front bomb bay.

‘fhere were three release failures, one due to 2 severw
2d prownd wilre leading to the releass unit and two due
to the fallure of the bomb bay door miore uwiichss to

i
i
complete the release clrcult, |

c. The buffer doors operated satisfactorily in flight,
but the buffer door lestches hed to be forced open on
the ground.

de It was necessary for the tzil fins of the British bomb
to be at an angle of forty-five degrees from the verti-
cal before the rear bomb bay doors could be closed.
Inasmuch as the anpgle of the tall fins varled, 1t was
necegsary to change the position of the taill fins bew
fore cloaing the rear bomb bay doors, theraby, throwe
ing the bombs out of alipnment wlth the longitudinal
axis of the alrplane,

2., GORIICTIVE ACTIONG

8. The cnble leading to the releéase unit was toped Lo the

it 4]

side of the carrier to prevent buffeting.

be The micro swltchies were romoved from sll bomb bay doors.

Shima were wadrad hntwesn tha carrisr nose and all

erutiches and the adapbter froame to prevent movement of
the bemdh and earcler,

e
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Lo Mo e 17 sarcior opopalol satlolnctoriiye

Dy  ho adanbor Trane modiflectlon waa ynsatlsfactory

A,

se Tho Me L7 rolenne unldt oporation wan not ontlivoly
aptlalnotorys

de  Cround oporation of the buffer door labohos wad une
satloafaotory.

e he bomb buy door modifieatlon on rthe Mlbert alroraft
is wunsatisfaobory for uso with the 1050 ibe CeFalishe
Dritish bombe

do ICOMITHDAYTONS

Be ‘The adaptar framc ba moedified to hold the MK, II
garrler more socuroly In position.

be ™

C: “ha haffer door latochas be moediflied ¢o provids fop

amoother oporatlion.

de then carrying thoe 1050 1b,. model Dritish benmb, roce
orvvond the standard frent and rear bombd bay doors be
Installed, with tho necessary portion cut out of the
roar bomb bay doors to insure proper ¢loarance bee
tvoen the rear doors and the bomb {fins, This modifi-
cation would also olininate the nocessity of ualng the
bulfop doors.
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Lo O LACTON s
2. Operation of tho bombsights during this phazse off the
Dvoject was very roode No malntenance difflculties
or meliunctions wore encounioreds

2. CONR'GTIV. ACITONS

None

S CONCIULTONS 3

None

4. RECONETHDATIONS :

None
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OPURATTIONAT, SIRTIATY « Qed AUTOPTTOTN

1. O BATIONS

ne In poneral, oporation ol the C-1 Autopllet ot 50,000
faot nnd 35,;000 fsob lovels waes considerod to bo very
roode “he only maintonance poauived was of o normal
mature and wns confined to one alrorafd; Ho, 46<R1747,
The nalimetions woras?

(1) Improper autopilot slutch tension,

2"*‘ Alleron amplifler out of adustment,

bs A modification imiown as tho "Rate Cyre™ had besn ine
stallod at WUricht "leld prior to departure, for exltone
sive zorvics boating during high altitude operatlin,
The purpeso of tho mediflontlon was to ollminate the
wollow and inatebllity penerally foumd in all C-1
autopllots during operntlon at oxtrome altitudes, The
"nate Gyro" 1s a 24000 1Pl boester dlrectional pyro
end 1s wired into the C=1 ruddepr olircult, It 1s oxe
trorely sonsitive to deoviatlon in ssimuth, and is in
offeot, o pyroscopice dashepote Ko maintenanco diffle
cultles wero oncountored with tho modification,

8s CORICTIVS AOT;Q{;
ae Only two malfunotlons were sncountered during this
phases

(1) ™he autoplilot clutch tension was adjusted
to Ts0e opocifications,
{r) A new arpliflsr wmlit was installsd,

Se CINCINSTIONS S

8¢ All pllots and bormberdlers wsre unamimously agreed
that the "Rate nyro® madification dos: matoplally roe
duce waliow and instablliivy at sxtpreme altitudes, and
¢ 4is concluded that ths installatlon does provide o
mach more stable Lembing platform than She unmodls
f1ed version of tho Cel autopilot,.

&s OO MDATION ¢
as That the “Rote Cyao" bs Installed as a retrcastive

nodiflcation on all oporaticnal D=C0 bombardmont alre
oralt equipped with She Type Cel Autopilot,
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Lo OPERUIONG %

fe L=22 type aerlal cam:rac oporaltod satlsfastorily, on
overy mlasion.

e The B=2 Recoriing Camara sebeup afTorded incormnlete
coverare of tho bombts fall. The poor mechnniecal
condition of the majority of the cameoras, electrle
cally and especlally mechanlcally was the cause of
numerous miner and major malfwetions,; and intwoduce
ed o large Inzbor of unrelladblllty inte the photow
graphlc phase ol the operaticon. Speclifleally, some of
e mulfuncilions worel

{1) Broken star gear.

(2) Intermittent drive.

(3} Proken taper pins.

{4) Variable {1lm clearance caunsed by w rn bearw
Ings in sprocket assemblles.

(5) Droken wiring.

(C) Chewed wiring caused by wiring slipping intc
£OVETrnoY arms,

{7) Dameged rovernor caused by governor weipght
breaking 10086,

(8) “ffects of altitude plus low temperatures en-

countered edded & further hindrance especially
for the misslions flowm at 35,000 feot.

2. CORKECTIVE ACTION:

8, Fvery action noted In pertinent Tech Orders was taken
to Insure successful performance., Cameras were not
Installed untll 1t was certain that they were function-
ing properly in all respects, both In losded and une=
loadeu condition. Therefore, operational fallures
occurred after take-off durlng actual In-flight operat-
10N

S. CONCLUTTIONSS

i, Jerome T=2 Recording Cameras 35 M. were not in good
mechasicael conditlion when furnishoed for project.

we Tow bempepatures encountered at 35,000 feet was a
contrivuting factor to majority of maliunctions dure
inpg this phase,

4e TCOLT NDAPTOUS S
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i Ly
coriing ¢ anorn So provent wnrolling of sxpooscd flln
Pros tokew=up spool,  This coald bo ascenplishod by
sone sort ol l.au.w’\"f;,‘ lended rolleor posting on tho
fa%m on sl gpoel nt all Uimos with tho cwnore In &y
nastilong

AN
b

e Jorong DD posording oomora bo ogulpped willhh more
haateops or a btyne hostor wlth grantor waltago 1
caxeras aro Lo bo ueed ot altltudos above £0,000
fact
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ODRERATTONAL CUUUATY = TAGAT 00T 0V W

le OPURATIONS

2 [ COHR"

Radar altlmeters oporatod wentisi'acterlly on aboub
333 of the missions flown. Most eascs of malfunctlion
wore of a minor nature which could not be detented
gurine operntional pround checls,

The Indlealtor unlt T=152«C of tho “CR 710 Raodar Altle
neter froguently went out of callbration alter take
off. Tho conditlon of the wnits indicated that no
ghop lsvel maintenence or calibration had been psore
formed prior to the inltlation of the project. Also,
several stock units, though tag~ed opsratlonal, were
definitely non-operstional, MNost frequent malfunct=
ions ware!

{1; Calibration drift in indicator I«152«C.

(2) Poor signal recsption at medium and high sltie-
tudes.

{3) Bad cathode ray tube in indicator I«152«C,

{4) weak tubes 1n transmitterersceiver unit BC
788 C.

(5) Blown fuss.

CTIVI. ACTION?®

=

Tvery actlon noted in pertinent avallable Tech Crders,
within the limits of availabls test and maintenance
facllitles, was taken prlor to every mission to ine
sure satlsfectory performance, In every instance of
malfunction, equipment had ground checked 0K, but

went out ol operation after tak off. Due to the
limited amount of test equipment av.llable, corrective
action conslisted mainly of calibration »f units and
replacement of Inoperative units with v»*ts mown to
be operational.

3. CONCLUSIONS:

Kons

4e RICOLMINDATIONS 3

S

Test sels T5-10-APN and TS-S3-APN be mades avallable
to operating parsomnel. Without subjeet tost sets,
shop 18 prone to bhe wnrellsble.
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THE AM RICAN PHASY OF HATKTN PROJECT
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THE_SORI0AN PRASE' OF ALEKEN PROJEOT

IIE PURPOSE

The purposs of the American phase was iotest the penetimtion
quulities of the 25000 1b TRa8)l Amason II bomb sand ths 26250 Lb
P26RIY Samson bomd against the i4°' -9" and B3' «{" roof thiskness
of the Fargs Bubmarine Asssably Plant.

ON " o)

4 Sotal of 30 bombe were originelly provided for tals test;
£iftsen of the amazon EX $ype, and fiftmen of the Senzon typs. I%
was desired that a tofal of four good hits bda obtained with sach -
type of bomb, “wo hitms on the 14° =9" roof {hickness, end two hita
on the 23' «0" roof thiockness, Bombs wors 3o be drepped from am
absoluse aliisude of 17,000 foet s shay fmpact velocities would Uz
gomparable 4o those of the origianal T38 imeszon bomb, witsh whish pre~
vious penetratinn %ests had desn condnoted. JXf the desired hits wers
obtained with euch type of bomb, and bombs remainsd, is was dirested
that the remeining boaks be dropped from 25,000 feet abaclute altit=de
in sn attempi $0 pwnetrats She 83' 0" rge? jhicknams,

. TER FARGE TARGEY

The overall dimensions of the Xaras Targes are approximately 1400
£3ct 4n lepgth b 300 fsat in width. The roof wae divided inte 3
apacifie aiming areas becausze hits were desired on eadsh type of reof
thickness, Reference iz zzde %o acecupenying diegream, ensilied “Fargse
Roof Aveas®. which olearly outlines ths 3 rocf areas. Area I eonsaing
the thin, 14! =8" prof structure. sree Ii Dounds $ha% region of dhe
roof =hieh containe approximately egusl concentration of $hip, 14% -
$" roof and the thiek 83' -0" roof, A¥se XIII vonteins the greatest eane
eentrution of tLick, R3' ~0" roof.

a, AMAZON TYPE BOMBS

(1) ¥%hen hiss were desired on the thin (14° -9") roof {axsa I),
it was dsaided %o aim specifiocelly at the westein end ¢ the
bullding which ecatains $bs mdjor part of the 14° 9" toof
atruatuNe
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CONFIDENTIAC

Yhe olimlng volul was leeated 375 feot from the
west wall alons the longitudinal cuonter line

of the termet, '"he apnroxlmato overall dimone
slons of the thin roof area wers 550 feot (long)
by 320 feet {wilde),

(2} when hita were dezired on the thiek (231-0%)
roof, (Arco IIT), it was decldsd Lo alm spsci-
fleally at the narrow sastern end of the btarget
virich contains the pgreatest concentration of
23t=0" roofs Althouph varleous sized sochblons
of the thieck roof oxtend for approximutoly helfl
of the overall target ilenpgth, 1t may bo easily
be seen by reference to accompanying diapgram
antitled "PFarpee Roof Areas®, that the only trlck
roof concentratlion with any width of consegquence
is located at ths sxtrsms Bastern end of the
bullding, Vor the first five Amezon bombs alm-
ed. at the thick roof, the siming point was lo=
oated 259 feet from the “sat wall of the hLarget,
and 24 feect asouth of the longltudinal center
line., Reason for locatling the aiming point 24
feet south of the longltudinal center line was
due to previcus bomb damage to the northwestern
sdpe of the thilek roof concentration, Aftsr
the firat five bombs were dropped, it was de~
cided that the locatlion of the aiming point é&id
not pormit sufficlent deflection error on the
south side of the target, so for the remalning
10 Amazon bombs, the aiming point was locrted
250 feot frem the ast wall along the lotple
tudinsl center line. The overall dimensions of
the thick roof concentraticn was approximately
250 feet in length by 200 feet in width.

be  SANMSON TYPU 1ONES

{1) It was declded %o aim Cirast at the center portion
of theo roof (Area IX, "Farge lioof Areas") which
sncompassed aporoximately equal portlons of thick
(231-07) and thin (14'-0%) roof concentrations.
Reason for alming at this portion of the roof
first was to attempt dispersion hits on elther
the thick or thin roof surface, after which,
the aiming point could be movsd a&ccordlingly. For
hits in Avea II, the aiming point was located
555 feot from the rast wall, 24 feet South of
the target longlitudinal center line,
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Tho aaopvoslunte overa
and thin ronf aron wers
foot wida.

11 dimonalone of tho thlelk
s 630 foet long Ly 270

{(2) After dlsperaion hits were obinlned on the thlek
and thin voof arca, the alming polnt wans shift-
8d Lo tho contor of the thin 147-9" yroof (Aren
). The alning polnt was lecated 300 [eet from
the west wall, along the longitudinal contor
line of the target. The overall dlmensions of
Area I were sporoxlmately 530 feet long by 320
faot wldse,

(3) After hits wsre obtalned on the thin roof, the
aluming point was relocated on the thlek roof,
Area I, nt a point 259 fest from the Fast wall
along the longitudinal cenber line of the tare
get. Overall dimensions of Area I were apiroxe
tnatoly 250 feet In lenpgth by 200 feet in wildth.

POEBING PROBABILITI!NG REQUIRED

It was estimated by assessor that for a ao-called
good hit, l.e., an asnesasble hit on elther roof thisks
ness, a vomb impact would have to be 25 to 30 feet in
from any glven edpe of the roof. Otherwlse, the bomb In
penetrating, would take the path of lsast reslstance,
turn and break out the slde wall, rather than penetrate
vertically, In the accompanylng dlagram, cntitled "Farpe
Roof ireas%, each of the aiming areas used 1s reduced by
25 feet in order to show the area witailn which an impact
had te fall 5o be conslidared & good assesaable hit, E
rsferance to the dlagram, 1t may caslly be ssen that the
greatest llklihood for a good hlt on the thick roof area
roquired that the bomb impact be confined to an area 200
fect in length by 150 feet In width. Conversely, a pgood
hit on the thin roof ares had to be confined to an ares
520 feet In longth by 270 fest in wldth,.

The following discussion of bombing probabilltles is
Inclvded so as to present & mathematical analysls of the
bombing accuracy necessary to mest the minimum mission
requliremsnts., Information and flgures for the bhombing
probabilities listed we= oxtractoed from TH 1251, "Hand-
ook for Dombardisra®. In corder to obtein a basis tor
tha {lgures, certain assumptions were medej range and de-
flectlon eingle shot probabllliy were considered to be
equal, and the direction of bomblng approach was assumed
to he along the longitudinal axls of the target.

28, AUVAZOE DOLIES.
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o
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lity Tor nori lito on Arvon T, 147.of

Praobabl
v o thilelmogs s

FLIa I
Tumbaor ol bombs allowed - 2.
Thumbow of roed hits rvequlred - .

Tavaoet dlmenslons « 520 feot long by 270
feot wide,

Single shot probabllity reguired - 1007,
DIAL G IOH RANGH

Single shot probability Single shot probabile-
required - 1007, ity required - 1007,

Probable error required = Pruoable error re-
34 feot, quired - 65 feet,

Averapge error required - Averags error re-
39 feotb. quired - 75 feet,

e

iegnirad probabdble clrcular error = 82 feet,

Requlred average clroular error - 87 feetor
5,1 miis,

Probabllity of good hits on Area III, 23'«0F
roof thilckness:

Number of bombs allowed = 15,
Number of pood hits required - 2,

Target dimenslons =~ 200 fout long by 150
foet wlde.

Sinple shot probability required - 40%.
DEFLCTION RANGH

Single shot nwobability Single shot rrobabile
required - 637, ity required - 63%.

Probable arror raquired - Probable error ro=-

58 feet. quirad -~ 77 feet

Averuage orror roquired = Aversage error re-
67 feet, gulred ~ 88 foet,.

Requlired prolable glreular ervor - 116 fost,

Reguircd averape clrcular srror - 123 foobt or
7.8 mils,

’,nm
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Ty, TANSOD DO,

{1) Probability of sood hits on Area IX, 14r'-p®
and 251<0" rool thilcimssss

Mumboir of bombs nllowed = Da
Number of good hits roequliroed « 2.

Tarpot dimenslons « 588 feet long by 220
fout wide.

Single shot prebability required - 317,
DEIFLFECT ION RANGE

Single shot probabllity Single shet probablle
required = 90%. ity required « 90%.

Prcbable error required- Probable error re-
44 feet, gqulred « 117 feet.

Average arror regulred » Aversss &rror reée-
51 feet, quired - 136 feet,

Requlred probable cireular error - 124 feet,

Hequlred average clrcular error « 136 feet or
8 mils.,

(2) Por good hits on Area I, 14!'-357 poof thickness:

Humbear of bombs allowed - 1,

Number

Target

Sinple
DYFLTCT ION

[ S

Single shot

required - 1007,

Prabable srror requireds-

34 feob

of pood hits requirad -« 1.

dimensions -« 520 feet long by 270
foot wide.,

shiot probability required - 1007,
RANGE.

probability Single shot provabile
1ty required - 1004,

Probable error ro=-
gulred « 65 feot

Avepape erropr requlrede AVerage error row
59 feetba auired « 75 feol,
£l 70
K AOMITINT M TR
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Requlrod probable clreulor orror « 32 £00Ta

Neoquived avorape clroulor error - (37 Toot or
o Ql nils,

vor pood hits on Area IIT, 23'=0" roof thlclmess:
Numiber of bombs allowed -~ 8,
Nuber of pood hits regulred - 1,

Target dimenslons - 200 fect long by 150
feet wlde, '

Singlo shot probability required - 49%,
DEFLICTION RANGE

Single shot probabillty- Single shot probabllity-
?O};. 70/0 [

Prebabllity requlred- Probablility required -
50 feet. 67 feoet,

Average error required- Average error required-
58 feet, 77 feot.

Probable circular error required -~ 1{1 feut,

Averapgse clrcular error required - 107 feet or
63 mils,

&, AN ON TYPT BOMES,

(1)

(2)

The firat two bombs dropped were aimed at the
149" poof thlckness. DBoth bombs were pgood,
asgessable hits,

The remaining thirteen bombs were almed at the
237-0" roof thlckness., 7Three hits were obtained,
but the impacts were too closs to the edge,

and in sach case the bomb either turnsd and broke
out the side, or glanced off the edge of the
rcof. Two of the bombs which hlt the bullding
were found to be In pgood condltion; and 1t was
decided Lo rccover the bombs, add new £in assepme
bly, and redrcp them In an attempt to obtain
£004d hits on the thiock roof area,

74
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Tha bembe wers radropped. Ooe of them hit the

top of the south wall of the building but was

not an zssesssble hit. In all, s total of fifteen
Amazon II typs bombs wers aimed at the thick roof.
Four hits were obtained, but none were sufficiently
good for asgsegsnent purposss.

SAMBON TIPE B20ubSt

(1) The first five bombs were aimed at the center
pection of the building which contains areasg
of 141-9® roof and 23'-0% roof. OF the five bombs
dropped; two hits wers cbtained om the roof, and
one bomb glaneed off the gouth wail of the build-
ing. The two hits on the roof wers both good, as~
sagsable hite. One hit the thisk roof, and the
other hit the thin roof seetion, -

(2) The hext bomb was eimed st the 141-9* roof thick-
nege and wag a good, sspessabls hit.

(3) The remaining eight bombs wore aimed at the 23!-0%
roof bthickness. One good, zmsessabla hit was ob-
tained out of the firat threes bombe aimed at this
area. This completed the requirements for hits
with the SBamson type bomb from an absolute altitude
of 17,000 fast., It was dirseted %o drop the re-
meining five bombs from en absoluts altitvde of
25,000 feet in an attempt to completely penetrate
the 23'-0® roof. This was done, but no hits wsrs
obtained from this altitude,

{4) One other Samson type bomb was a malfunction re-
lense, caused by failure of the D-9 Shaekle. This
bomb fall approximstely 20 miles from the targes.
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! HAR}@IM&{@{!NE‘R{I_JGHT RECORD A
| |[Bombordier: SCHLARBITZ, ROBERT E. let It A/t BOYD, WILIIS G.  CAPTAIN
N Dete: 4 August 1947 Ronbsight (type): Nerdan
: Mission No: _1- Ammson (model): W9
: Tai‘get: Farge Sub _Aus'y Plant (no.): 0 R
Ajroroft No: 43-21751 Bont (type,sizefno, ) T26EL, 25000 1b #2
COMPUTAT TOKS
) ATTTITUTE ' AIRSTEEL WINT(MPH)
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BOMEING AnALYS1H SUMT LY

PALGE AR ALYSIS:

Hone roguired,

T, ey e

Liria CTI10H AN ALYSTE s

None recuired.

OILEAYICON OF LOMDING LUl FMwiT

a. PIFFICULYY:s Eeor P-2 had broken star gear, broken
governor, :rd intermittent drive.

b, CuldLECTIVE ACTICN: None possible, removed camera
because no rejlacement parts were
availotle.

LEARKS

S

FLIGHT LeEViL RADIC ALTIIRILL. Ki ADING: 17,000 Feet,
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Bombardier: SCHLABSLT:, DOBIRT E. lat Li. [A/C: BOWD, WILLIS . CaPTALN

Bl

N

T

i

Dnte: 11 August 1947 Bombsight (type): __Norden
Mission No: 4 = Amazon i (model): 219
Target: Farge Sub /Ass'y Flant (no.): R=449
Mireroft Not  _ 45=21751 Bomb (type,sizeéno, ) 72851, 25000 1b #5
COMPUTAT LONS
. ALTTTULE ATRSPEEL | WInNT(MEH)
Tt Elev, g0 Comp. Brror __=hs9. .. CINS 195 . | Direction, 342
A1t Sett. 30e1l  Corr F.L, Temp =89 :il;-:il—. ; 5 Velocity 26
Ind, PA, 26450 _ CGrnd. Temp. A8 |—=5mig SCORING WLifoD
- ieen Tomp, lali S -
PAT. O Veen Torn . | Vigihility Qeod | Survey _ X
PAA.T, __ 16610 __ Pomb, A%, 17000 —
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D2OLCTNG ADALY S U SULLARY

Qe

DEFYL CUTON ANALYITE §

The measured rance ecrror wes 201 feet short. The
bombardier synchronlzed for a groundaspesd of 240 UPH
as compared to the weazured grouwndspeed of 244 1P,
This o MPHU osror in ranpge synchronlzation wes the
ouge of o 241 foot shortore. NWe other cause for
ronge error was reported. The remaining 20 feeh of
range error ls an Indeterrinate errvor.

8o

PLIGIT I7VIL RADIO ALDTE TVR RYADING: 17,000 Feet .

The measured deflectlon error was 173 feet left of the
slming point. Analysis shows that the bombardler syne
chrenized for € degreecs of left drift as compcred to

8 measured Adrift of 5 degrecs left. This one degres
drift synchronizatlon error was rcsponsible for 210
feet of right defloctlon error., IHowever, the lateral
bubble was off % lenrth to the right, and this crused
a8 deflsction error of 153 feat to the left; compene
sating somewhat for the drift error. Tie combinatlon
of errors places the analyzed impact 57 fect to the
right as compared to an actuaml impact of 173 feet
lefts This loaves an indeterminate deflection error
of 230 fast loft.

OPIRATION OF 'ONEING FQUIPMENT

Fo bombing aquipment malfunctions were reported for
this misalon,

B FARKS !
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W FLIGHT RECOR

Bombardier: SCHIAFHITZ, ROBERT E. it L&l2/C: BOYD, VIJLIIS Ga... CAPTATE ‘
Dote: 1L Mugust 1947 Bombsight (tvpe): _ _Hovdasm .. .
Mission No: 7 = Amassn (model):  _M=9 .
Target: Farge Seb Ass'y Flant .. (no.):  _Bbhd
Mrovaft Not AS=2374). .. .. Bonb{type,sizeéno,) T28EL, 23000 1b #12
' COMPUTAT IONS B
- ALTITUIR AIRSTEET WINT.(MPH)
Tet Elev. __ 80 Conp. Brror _=5e2.. ... ,cxgs -.%?i_-«- Direction Ql8 _
Alt Sett, 30433 Corr F.L. TempeQeg. oo T4 "“ﬁ"“‘" VETLOCHZ)’ ..._...........19
- - Trail 8.5 .
Ind. PA. _ 26360 _ CGrnd. Temp. __ 2. ™RiTHER SCORING METHOD
L - ¥ A T 4 20 . @ )
PAL,  _=MO__ tHeenTerp. . Tehoesl vy i1ty Good | Survey _X
P.ALALT, 1647Q ___ Bomb. Alt., __ 17000
o a Turbvlence SROOtH Pt sto
F,L, Temp, . _al, Disc Speed _ 161,75 :
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CONFIDENTIAL

> DOVDING ANATYSIN SUITARY w

RANG!, ANALY Y

he measurod conse avror was 211 feat short, Yhe
bombardler synchroninsd for a proundspead of 257 MNP
ag coumpared Lo tiwe moasured gromdspaed of 2535 P,
Thiag 2 ¥ orror In groundapsoed synchronizabion cavge
ed a range orror or 97 feeb shert. No fore and aft
bubble, altitude, or trall error was renorbted. The
remaining 114 feot of ranpe error short is Indoter~
ninots.

™

L

DLPLCTTON ANALYS IS

&, ‘The measured deflection errcr was 508 fest ripht of
the alming polnt. Analysis shows that the bombardler
synchronlzed for 5 derrees left drlift as comparod to }
a8 measured reading of 4; degrees left. 'his error
caunsed a 157 feet ripght deflcction error. In addlie-
ion, the fore and aft crosshalir was offset 25 fest
to the right of the aiming peint at bomb release and
the lateral bubhle was off 1/8 bubble length left
which caused another 76 fast of Asflection error to
the righte. 7The total of the comblnation of anaglyzed
errors shows & thoeoretlcal lmnact of 258 feet right ‘
as compared to a measured impact of 508 feset right. !
The remalning 250 feet of right deflectlon error cane :
not be determined. Howaver, the bembardisr report- .
84 thut the bomb did not fall true (R™MARKS) and this {
may have besn the cause for the disparlty bhetween the !
analyzsd deflection iImpact and the measured deflectlon

Impact.
OPFRATION OF NOLBING EQUIPVENT

-y

o malfunctions wore reportsed for this misslon,

REMARKES
PLIGT IEVEL UADIO ALVINTYR RYADING: 17,00d cet.

DOVEING AVALYSIS ! lDombardler splmed 25 feet right of the stande
ard AP to off'set constant laft deflection error feor pravicus

bombe .

PLICUT OF 50EB: Dombardiler obscorved that nose of bomb appears
od to transcribe small clrcles after falllng trus {or approx-
imately 5,000 fest, liomb also appeared to spln considerably
more rapidly than usual for entire flisht. Othor observers

do not bear this oube

CONFIDENTIAL
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o CONEIDENTIAL v vooces

Bombaruei‘" SCHLAERITZ, ROBERY K. st L, |A/C: BOYD, WILLIS G. CAPTAIN
Dote: 26 Mugust 1947 Bombsight (type): Nerden (Iukas-Harold)
ission No: 10 = Amagon .. . ... (mode1): M=9
. (no.):  L=7608
Tarpet: Faxga Sub Asaly Plant ne, ok el A
Aireraft Not 43~22753, . Bonb (type,sizeéno. ) T28EL, 25000 1k # &
COMPUTAT IONS
. LT ITUDE ' AIRSFEEL WIND(MPH)
Tet Blev, ____80 Comp. Error _ =52 CIAS -—»%%iw Dir-ection__z9 -1
: - I 3%
. | ALY Sept. #0,50 _ Corr F.L. Temp =1ieZ gﬁﬂm-&—-—s—w Velocity =
L
Ind. P4, __16350 _ Genc, Torp. 2k _ VEATHER SCORING METHOD
T, - Mean Temp. g9 1 ‘ '
PAT ——=2l5 . Vean Temp. . bad oy iy i35ey800d | Survay _X
PAAT, . 16625 Pomb. Alt, ____17C00 — S5 Prot
.- - 2250 noto
F.L. Temp, __=b Disc Speed ___ 26175 | “UTTY ence""% -
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CONFIDENTIAL i

SOUCTG ANATYSTE T ARY !

E ,\‘;3{“: I\ ‘/\‘III)" 1‘ H

e The moosured yange error was 107 feet over, Analysls
ghiows that the bmmbnr&iar synchronizaed for o prounde
gpeed oi 256 MPH 23 compared Lo a mensured nrounds
apsed of 230 WP, The £ NP errvor Iin range synchron-
lzatlon was responslble for & 98 foot rango orror
over, No causs for the remalnier of the range error
wes reported. The €9 foet dlfference between the
analyzed lmpact and the actual Impnet is  indetorminate,

DERLTOTTON ANATVSIS ¢

Be ‘[ho measured deflectlon error waz 03 feet to the richt
of the alming polnt. o error was attributed to dew
flection synchronlzation. A 76 feot right deflectlon
error was attributed to the lateral bubble being 1/6
length left, but this error was reduced to 61 fest
right because the bombardlar offset his alming polint
15 feet to the left of the standard alm.ng uofnt.

The remalning 32 feet of right daflﬁcflun Brror canw
not be determined Inasrmuch as no further csuss for
deflectlon error was reported,

OPIRATION OI° IOV AING EQUIPNENT

1. OMBSIGHT:

v N WY .

bubblé precession during the pr efli@ﬂ
check, caused by the vertical gyro
beins unbalanced dynamleally,

8, DIFFICULTY: Silcht M-0B R449Q chowed axcesaive lab

ral
t

be CORRICTIVHE ACGIION' Installed new bombsight. Removed
old sight,and balanced gyro,

SIMARKS
PLIGHY LEVEL BADIO ALTINOT'R RUADING: 17,000 Rect.




HARKEN C%E’A EEQE&A‘&CH’I‘ RECORD

Bombardier: SCHIAEBITZ, ROBERT B. lst Lt [2/C: pown, WILLIS G._ . CAPTAIN
Dote: 2 September 1947 Bombsight (type): Norden (Iukas-Harold)
Mission Ho: 15 -~ Amagon (model): ¥=9 e
Target: Farge Sub ass'y Plant (no.): _1aZ60R . ...
Adreraft Nos  45-20751 Pomb(type,sizeéno.) T28EL, 23000 1b #2
- COMPUTAT 10NS
ALTTTUIE ATRSFERL WIND(MFH)
Tet Blev. 80 . Comp. Error “5e2 ,CI[:;S ~m§§g~»~w- Direction @42 ...
M4 Sett. 3009 _ Corr F.L. Tomp=d@f | 19 ——=t—— lVeloctty £ __
Ing. P.A. _ 16610 Grnd, Temp. M . TEATIER SCORING VETHOD
! o Mean Temp, 3.1 ) i
Pdo T =90 Fean femp. . dedeood gyoiha1tiG00d | Survey X
P.AALT, 26700 Formb, A, ___ 17000 _— Phot
m& novo
‘ F. L Temp, =58 Tisc Speed 161,25 urtuienc .
MISC. ALT., |SPEED (MFH} STICHT TRTA
[
2 s IRIFT |BUBBRIES
o+ ~
5 4l -
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AN
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QUERIC AUAZCT IO CUTTARY

RANG . AL 1’&;{;1».113 8

2, Tho modgurod rango orror was LY feet over. Tho
Lombardlior E%ynﬁ.ili‘(i'-n,l.uﬁ(i for a prowxiapocd of "’-&9
[68it s capared Lo 4 measurad groundspood of 202 1P
The I 1P error in rangs synchronization couoed a4
144 Toot orror ovepr, lowever, this eorror was gsonow
what componsatod for by a foroe and aft bubble orvop
of 45 mile which ocnused a 77 toot shortape,. “his
roduged tho ultimato spnalysed lmpact to OV feot overe
The 10 foot riiscrnnrmoz between the analyced impaot
and ths measured impaot cannot be deobermineds Mo furw
ther cause for pange orvor was reported,

as Tha mesasured deflestion Impact was 182 fect t¢ the
rit of the aiming pointe No defiection error was
attributed to Impr gar course synchronization, A 77
foobt arror to the richt was gaused by the latopal
bubble being off 1/0 length (4.5 m:llg% to the leoft.
This error was compenscted for slightly becaume the
bombardisr offeet hils alming polnt 10 feet to the
loft of tho standard aiming point, Thoe total anale
yeed deileotlon orror was 6" foot v t as conmpared
to the momsured doflection error of 102 feet r ta
The diffepronce of 115 foet romaine irﬁatominata.a

QPIAZIQN 07 DOUDING

le EADIQ ALTIMETLE:

8s DIITICULTY: Radio altimater inoperative, Indloator
I-152«C found to be Iinoporative.

be COREECTIVI ACIIONS Dofective Indloctor romoved amd
repleced,
R MAR

FLIGH? L'V.L RADTO ALTIN TR L=ADING: MNone {Inoperative)




HARKEN ﬁ@ﬁﬂﬂgﬁﬁﬂﬁhm PECORD
B onmbardisy: SCHIAERXYTZ F ROBIRY E. 1st Ik, A‘/ ;‘G : B%‘}g T“Il T. -:E ..Qi_‘ ﬁé‘ E:!L‘S! H . o~
Date: 1Y October 1947 Bonbsight (type): Kerden
* IMission No: 3 = Samsen (model): . M=0_ —
Target: _Farge Sub Ass'y Plant (no.): ___ B=hb9 . ..
Adreraft Not L5=2175) Bonb (type,sizeéno,) T2BER, 25200 1b ¥9
COMPUTATIONS
. ALTTTUIE _ ATRSYEEL WIND(MFH)
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CONFIBENTIAL

HOrGING AMALY T DI ARY

RANG. ARATVOTA S

ne The moasurod ranse ovror was 99 feot short, The
bombardler synchronlzed for a proundspoed of 235 MPI
ag compared with a wegaured prowdspesd of 234 IIPH.
Thoe 1 MPU range synchronlsation error placses theo
analysed rangeé lmpact 47 feot ovsr. Mo further cause
for roncs error was reported, Insasmuch oo the anal-
yzod Impaot was 47 fset over and tho mensursd Impact
99 feet short, an indetsrminate range error of 140
feot dhort romains. It s believed that a ranpge error
of such magnlitude must have been caused by & fore
and aft bubble error whlech was present but not ds-
teeted by the bLombardler.

DEFL=CTION ANALYSIO:

be The measured deflectlon_ error was 92 fect left. The
lateral bubble waes off & bubble length to ths right
{15 mils) which caused a 306 foot leoft deflection
error. However, thls error was reduced by a 100
foot right serror purposcly Induced when ths bombard-
ljer shifted the fores and aft crogshalr 100 feet right
of the aimlng point in order te compensate for the
hrubble serroers In addition; the bombardler synchro-
nized for a drift of 3 degrees left as compared _
with the measured drift of 2% degrees left; the 3
degree dri{t synchronlzatlon error caused & 95 foou
richt deflection error. The total 195 foot right de-
: flection error dus t¢ synchronization error reduces
. the 305 foot left error caussd by the lateral bubble,
| placing the ultimate theoretical Impact 111 feet lef
of the aiming point. The 19 foot differcnce between
the analyzed impact and the measured impact cannot
be detarmined,

bil =

OP"RATION OF IOMBING EQUIPNENT

All bombing equipment operated satlisfactorily.

o P RS

R7MARKS
OYIGHT LIVED RADTO ALTINTHL KEADINGT  17,05C feot,

DOMPING ANATYCISt The bombardier off'set the fore end aft hair
100 feet ripht of ths aiming polnt In order to compensate for a
iatoral bubble error dotocted just prior to bomb release,

(R Y |
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Bonbardier: SCHLAERITZ, RORMRT E. lot Lt (A/C: BOYD, WILLIS G, CAPIAIN
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CONFIDENTIAL
BOMBING ANALYSIS SUMMARY

RANGE ANALYSIS:

4., The measured rauge error was 31 feed over. Anslysis
shows that the synohronized groundspeed and the mansured
groundspeed were the sama. Mo fore and aft bubbls er-
ror was reported. The only ceuse for error was purpose-
ly ipduced by ioe Dombardier in order to compensate for
8 consistent range arror short. A dise speed 1 BPY
faster thun that called for by the bombing tubles was
gat into the boubsight. This disc apwed change was equivelent
tn 75 feet over., UOauge for ths 41 foot difference be-
tween the measured impsat and the anslyzed impect cannot
be determlned.

DEFLECTION ANALYSIg:

&. ¥Ths measured deflection error was 238 feet left. The
bombardier synchronized fo. a drift of % degrees right
&8 sompared to the messured drift of 4 degrees right.
The one (1) degree drift ervor caused & 192 foot left
deflection error. Noc lateral bubble error was repori-
eod nor could furthsr csuge for the remsinder of the
deflsction error be found. Reazon for the 46 foot
liserepancy botwesn the wsasured deflection error and
the enalysed deflection srror cemnot be determined,

CPERATION OF BOMBING EQUIPMENT
All bombing equipment operated satisfactorily.
REMARES

FLIGHT LEVEL RADIO ALTIMETER READING: 17,000 feet.

CONFIDENTIAL
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| Bonbardier: SCHLAERITZ, ROBERT £. iet It [A/C: BOYD, WILLTS Ga . CAETAIN ...
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CONFIDEMTIAL

BOMBING ANALYSTS SUNMARY

RANGE ANALISIS:

8. The messured range error wmes 296 feet short. The
measured groundspesdi and the aynohronigzed groundspaed
wers the same, The bombsrdier reporisd no csuse for
rangs error other than a purposely induced disc spesd
ochange which was 1 RPM faster than the compuied digs
spaed. This disc speed changs representsd an overngs
of Bl fest. The bombardier further repcrted that the
fors and &ft bubble was definitely level. This being
whe cmde, the entire 375 foot discrepsncy between the
anaiysed renge impact of 8l feet over, asd the messured
impact of 296 feet short is indeterminate.

DEFLECTION ANALYSIS:

8. The messured deflection srror was 239 feet left. Anal-
yela shows that the bombardier symchronized for & drift
of 8% degrees right as compared to the measurad drift
of 7 degrees right. The 1§ dsgrss drift synchroniga.
tion error caused a 307 foot left deflection orror. WNo
lateral bubbls error or further cause for deflection
error was reportesd., The snalyzed impaet of 307 feet
left is 68 feet further loft than the messured impact.
The remson for the dimcrepency iz indeterzinate.

OPERATION OF BOMBING EQUIPMENT
ALl bombing squipment operatsd sstisfactorily.
FLIGHT LEVEL RADIC ALTIMETER READING: 17,300 Feet.

BOMBING ANALYS8IS: The rate was perfectly synchronised and the
fore and aft. bubble was chsarved 1o be level several times just
prior to bomb relesss. There is no apparent reason for the
meapured range error.
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Bombardier: SCHLAEMITL, ROBERT E, 1sb Lt AL movn, WILLIS Go _ CAPTAIN |

Dete: 19 Ostober 1947 Bombsight (type): _Norden
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POLPENG ANA TV TS SUTHIARY

BANGY AVATVSIO §

g The measured pronge lmpuet was 1506 fect  over, fnalysia
shows that the bowbardler synchironlzed for a prounds
apeed of Z14 WPH as compared to tho measured prounde
apeod of 216 MPH. The 2 MM rangs synchrenization
error cauvged g 90 foot owrage. In addition, & 71
foot overoape was purpossly lunduced by the bombardler
by setting o dlse speed Into the bombslght whilch was
1 »RPY too fast In order to compensate for n conslistent
PaNEE erTor snorite The Combiusilon ol range srrors
places the analvzed impset 147 leot over ac campared
to the measursd impact “of 136 feot cver. Reason for
the 31 foot dlscrepancy cannot be determlined.

DEFLICTION ANALYZIIS 3

as The mesazured deflectlon error was 157 feet right,
The bombardler synchrOﬁiZ@ﬁ for a drift of 1 depree
ripght as comparoed fto the measured drlft of Z degrees
righte The one iegree drift synchronizatlion error
caused & 175 foot ripght daflection error, but this
wag reduced by a latersl bubble error of 1/8 1ength
right (4.5 mils) vwhich oaused a 76 foot left do=
flection error. Consolidatlion of the two deflection
errors places the analyzed Impact 99 feet right. The
58 foot discrepancy bestween the analyzed impact and
the measured lmpect cannot be determined,

SERATION OF ROMPING EQUIPMENT
1s. RACKT AND ROLIASE SYST M1

8, DIFFICULTY: Bomb carryving chains hung, could not be
retracted, cauzed by frayed retracting
cable,

be CORLICTIVY: ACTION: Spllced retraction cablee

RTEADKS

PLIGHT LIVTI, RADIO ATDXINTER NPADING: 17,000 Peet.

Bonbing run was of aporoximately one minute duratlon due to
cloud coverore., “stimate overenst at 7/10.
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Bombardier: SCHLAESITZ, NOBIRT K. et Tte |A4/0: ROYD WIIIAS (. CAPTAIN
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OONPBENTAL

BOMBING ANALYSIS SUSMARY
RAMGE _ANALYS1S:

@, The measured range srror was 256 feev over. The measured
groundspsed znd the syanchronized groundspeed were the
same, bul the bombardier reported that the fore and afd
bubble was off 1/2 of a bubble length (4.5 mils) which
cauped & 113 foot range mrror over. Im order to compen-
sate for a consistent renge srror short, the bombardier
purposely induced & 110 foot range orror over by soiding
2 disc speed into the bLombaight which was .7 RPM too
fagt. The combimadion of srrore places the annlyzed
rangs impact 223 feet cver. The remson for the 33 foot
difference between the apalyesd and messured immatn is
irdeterminate.

DE oR 15181

&. The messured deflection error was 13 feet left. The syn-
ohronized drifd and the mexsured drift were the same. No
bubbles orror or other sauss for deflection srror was re-
ported, Reason for the 13 foot deflsotion error is in-
doterminmta.

QPERATION OF FOMBING
1. C-1 AUYOFILOT:
2. DIFFICULTY: Could not keep bombsight PDI centered. Re-

quired continuml recontering. Caused by ex-
csgsive atabilizer gyre precession.

b. CORRECTIVE ACTION: Btabiliser gyro dynamloally balsnced.

2. CAMERAS:

a. FIGOULYY: left B-2 broke star gear. Caused bywsar and
excessive drag due to loy temperature.

b. CORRECTIVE ACTION: Replaced camera with spers.
REHARKS ‘
FLIGHT LEVEL